In dermatology, the development of objective, standardized quality measures that can be used in a clinical setting is important to be able to respond to the needs of payers and credentialing and licensure bodies and to demonstrate dermatologic value.
A s pay-for-performance metrics and clinical outcomes measures are increasingly used to guide clinical practice, quality-improvement initiatives have become a major force in shaping health care. Several medical specialties have developed standardized patient outcomes measurement methods. [1] [2] [3] To date, dermatology lacks a comprehensive, specific set of such measures, which may be due in part to the subjective nature of the physical examination and/or the lack of laboratory tests. 4, 5 From a policy perspective, this ren-
ders it challenging to demonstrate to stakeholders that the field of dermatology is systematically working to improve patient care.
In this evolving climate of outcome-based practice, dermatologists have identified a need to develop quality measures. 5, 6 One such potential measure is the Physician Global Assessment (PGA), a 5-or 6-point scoring system used to assess disease severity. The PGA has previously been proposed as a simple, intuitive mechanism to collect clinical outcomes data, but investigation of its use has been limited primarily to clinical trials. 6 For this analysis, we chose to study acne and psoriasis, both common chronic dermatologic conditions for which standardized outcomes measurements would be clinically and epidemiologically valuable. Furthermore, for both diseases, PGA scoring is one of the standard measurements used in clinical trials, with a primary treatment success end point most often defined as PGA clear or almost clear. 7, 8 In acne, clinical trials typically use global assessment and/or lesion counting to evaluate disease severity and treatment outcomes. Global assessments have demonstrated reliability: Tan et al 9 found that a global system accurately distinguished clear or almost clear from mild acne categories. Trends in PGA also consistently mirrored results using other disease severity metrics, including study participants' global assessment and both facial and truncal lesion counts. [10] [11] [12] [13] The US Food and Drug Administration (FDA) currently recommends that PGAs be used to evaluate treatment success in clinical trials of acne vulgaris, with a score of clear or almost clear or a 2-point scale reduction considered a successful treatment response. 8 In the present study, we used the FDA's suggested 5-point scale. A recent study of 18 acne global grading scales demonstrated that the FDA scale was able to accurately categorize disease severity and also possessed strong clinimetric properties such as validity, reproducibility, discriminatory capacity, and responsivity. 14 In psoriasis, the PGA scoring system is based on response to treatment as measured by lesion erythema, induration, and scale, with score assignments that range from clear, almost clear, mild, moderate, to severe. 15 When compared with the most widely used psoriasis assessment tool, the Psoriasis Area and Severity Index, as well as health-related quality of life psoriasis assessments, the PGA system demonstrates both reliability and substantial correlation. 7, 16 In the present study, we used a common psoriasis PGA scale that has undergone psychometric validation and been found to have strong testretest reliability, internal consistency, reliability, and validity as well as significant longitudinal correlation to the Patient Global Assessment (PtGA).
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In the present study, we examined the feasibility of using the PGA scoring system for acne and psoriasis outcomes. We sought to quantitatively demonstrate that the PGA scores can be used to track the positive impact of clinical treatment over time.
Methods
This study was approved by the institutional review board (IRB) at the Massachusetts General Hospital (MGH). Written informed consent was implied by patients' completion of the PtGA questionnaire, consistent with IRB approval.
Physicians' billing sheets from patient encounters were modified to include PGA category subheadings (clear, almost clear, mild, moderate, or severe) under the acne and psoriasis International Classification of Diseases, Ninth Revision (ICD-9) diagnosis sections in the medical dermatology clinic at the MGH. All 30 attending dermatologists were trained and instructed to complete the PGA scale after each relevant patient visit ( Table 1) . A clinic coordinator followed up on any missing data.
Evaluation and enrollment proceeded in the sequence illustrated in Figure 1 . Demographic data and PGA scores were collected for acne and psoriasis from patients evaluated from June 2011 through October 2012. For new patients with acne or psoriasis presenting for care during the study period, PGA data was compared between initial evaluation and subsequent follow-up visits to examine clinical progress with treatment over time. To compare PGA scores at baseline and followup, χ 2 statistical analyses were used, with a level of significance set at P < .05. Physician compliance with PGA completion was calculated using clinic billing data for patients treated for acne or psoriasis between June 2011 and October 2012.
To assess the within-clinic reliability of PGA scores and minimize subconscious inflation of patient scores, patients from 5 clinicians' clinics were approached by clinic personnel (nurses, medical assistants) and asked if they would like to com- 
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Physician Global Assessment to Track Outcomes plete a Patient Global Assessment (PtGA) questionnaire. All clinicians were informed that they might be assessed, but they were unaware of whether or when these assessments occurred. The PtGA questionnaires were administered to patients from the 5 chosen clinics from November 2011 through May 2012. Willing participants gave verbal consent, then selected the PtGA category that best described their current disease severity. Nontreating medical personnel collected PtGA forms to prevent treating clinician access to patient responses and ensure integrity of physician-derived assessments.
The PtGA and PGA scores were compared for concordance between assessments graded effectively clear (clear or almost clear) and assessments indicating ongoing disease activity (mild, moderate, and severe). Interobserver agreement between PtGA and PGA scores was calculated using the weighted Cohen κ coefficient (STATA statistical software; StataCorp LP). Demographics and PGA severity levels for the acne and psoriasis in the study population were compared with the respective PtGA questionnaire responses using 2-sample t tests, Fisher exact tests, and χ 2 analyses using Excel, version 11 (Microsoft Corporation).
Results

Demographics and Baseline Disease Severity of Total Clinic Population
A total of 2770 patients with acne were evaluated at our institution from June 2011 through October 2012. As summarized in Table 2 , patients with acne were predominantly female, with a mean age of 30.7 years. The majority of patients had mild (31%) or moderate (54%) acne. There were a total of 1516 patients with psoriasis, slightly more women than men, with a mean age of 51.3 years. Most patients with psoriasis were affected with mild (39%) or moderate (46%) disease.
Demographics and Baseline Disease Severity of New Patients
Acne During the study period, 336 patients with a new acne diagnosis returned for at least 1 follow-up visit; 31.5% were male, and 68.5% female; mean age, 25.5 years (Table 2) . Within this cohort, the majority (67%) of new patients had a total of 2 visits during the study period; 20.7% had 3 visits. From baseline PGA scores, as would be expected at an academic medical center, the majority (67.1%) of new patients with acne were graded with moderate to severe disease.
Psoriasis
Within this same timeframe, 130 patients had a new diagnosis of psoriasis and at least 1 follow-up visit; 46% of new patients were men, and 54% were women; mean age, 46.5 years. The majority of new patients (59%) had a total of 2 visits during the study period; 17% had 3 visits. Like patients with acne, new patients with psoriasis were predominantly (57.7%) affected with moderate to severe disease ( Figure 2 ). Among the cohort of new patients, 8% of those with acne (n = 27) demonstrated an improvement in disease severity by 2 or more PGA categories at their 3-month follow-up visit. Similarly, 19% of new patients with acne (n = 63) improved by 2 or more PGA disease severity categories over the 16-month study period. When stratified by PGA score, 14.6% of the cohort was graded as effectively clear of acne (PGA rating of clear or almost clear) at 3 months compared with 2.1% at baseline (P < .001). Through- duction in disease severity by 2 or more PGA categories at their 3-month follow-up visit. Similarly, 18% (n = 23) of new patients with psoriasis improved by 2 or more PGA disease severity categories over the 16-month study period. When stratified by PGA score, 22.3% of the cohort was graded as effectively cleared of psoriasis (PGA rating of clear or almost clear) at 3 months compared with 3.1% at baseline (P < .001). Throughout the 16-month study period, 31.5% of new patients achieved a PGA score indicating that they were clear of psoriasis.
Demographics and Disease Severity of Population Completing the PtGA Questionnaire
Fifty-two patients with acne of 61 possible patients seen by 4 clinicians in 30 clinic sessions completed PtGA questionnaires, for a response rate of 85%. Study patients with acne completing the PtGA were similar to the total acne population in mean age (28.4 vs 30.7 years; P = .18), sex (23% male vs 27% male; P = .64), and PGA score proportions ( Table 3) . A total of 103 patients with psoriasis of 114 possible patients seen by 4 clinicians in 45 clinic sessions completed PtGA questionnaires, for a response rate of 90%. Mean age (48.3 vs 51.3 years; P = .10) and sex (59% vs 49% male; P = .05) did not significantly differ from the total psoriasis population, but the PtGA population consisted of a significantly higher proportion of moderate (38% vs 27%; P = .02) and severe (16% vs 6%; P < .001) psoriasis, and a lower proportion (27% vs 52%; P < .001) of mild disease (Table 3) .
Physician and Patient Assessment of Acne and Psoriasis Disease Severity: PGA vs PtGA
The interobserver agreement between physician (PGA) and patient (PtGA) global assessment for acne and psoriasis was good, reflected by the weighted Cohen κ (acne, κ = 0.68; psoriasis, κ = 0.70) (eTable in the Supplement). On stratifying the results by individual clinician, κ values ranged from 0.61 to 0.90, except for those reported by clinician E, who was an outlier. Data were collected only for patients with psoriasis in clinician E's clinics, and slight agreement was reached between physician and patient assessment scores in this setting (κ = 0.15) (eTable in the Supplement).
Feasibility of Incorporating PGA Scoring Into Clinical Practice
The PGA is a practical method to collect dermatology outcomes data. Initial physician compliance was high and reached 100% for both patients with acne and patients with psoriasis after coordinator follow-up. One clinician discontinued participation after 10 months. Overall, the inclusion of PGA categories on billing sheets allowed scoring to be easily and methodically incorporated into routine practice. Moreover, PGA scoring proved to be feasible for clinicians, requiring little additional time and yielding rich information about the disease severity of a large cohort of patients over time. The overall distribution of PGA scores obtained was similar to established epidemiological patterns of acne and psoriasis, with the exception that the patients seen at our tertiary care center were more likely to have moderate to severe disease, particularly those with psoriasis. 18, 19 This was likely because 2 of our participating clinicians (A and E) maintain a clinical interest in psoriasis and tend to treat more patients requiring phototherapy and/or systemic treatment than would occur in general practice.
Discussion
PGA as a Reliable Tool to Assess and Track Outcomes
Our results support use of the PGA as a standardized outcome measure in dermatology in the clinical setting. Our 100% physician compliance rate demonstrates that it is feasible and straightforward to use the PGA in clinical practice to assess clinical changes over time. The simple intervention of routinely adding PGA scoring to physicians' billing sheets after the patient encounter yielded rich clinical data that could, for example, be used to adjust for severity when assessing performance measures or cost of care. It could also be used to measure the effects of implementation of guidelines or other care interventions on outcomes. In our case, PGA scoring allowed us to determine that the majority of our clinic's new patients with acne and/or psoriasis present with moderate to severe disease, as might be expected from a tertiary academic medical center. It also provided a quantifiable metric to demonstrate that these patients' conditions significantly improved under our dermatologic care and allowed us to evaluate the degree of both individual and aggregated clinical improvement. Thus, the comprehensive information gleaned from PGA incorporation may ultimately be relevant to patient care as well as a potential driver of quality improvement at the departmental level.
A number of studies have previously correlated PtGA with PGA assessments. 13, 17, 20 Thus, our overall high concordance between patient and physician scores in our limited subset was consistent with what would be anticipated from the existing literature. The high concordance between PGA and PtGA scores demonstrates that the PGA represents an adequate reflection of disease severity in our clinic and that our physicians were likely not inadvertently inflating their patients' improvements over time. Furthermore, patients' self-monitoring may also be useful in the clinical setting and might be accurately quantified using global assessment scores. 21 Given the correlation between PtGA and PGA scores, the possibility of unburdening physicians and exclusively using the PtGA to track outcomes merits consideration. However, for several reasons, we believe the PGA to be superior. First, using the PtGA engenders an additional administrative barrier; nurses would need to preidentify incoming patients with acne and/or psoriasis and ensure their receipt of the correct paperwork. Furthermore, requiring the PGA on billing sheets ensures a nearperfect response rate from physicians. Given the lack of similar control over patient participation, it would be challenging to receive as high of a response rate with the PtGA. However, as we continually define patient-centered treatment goals to optimize health outcomes for acne and psoriasis, the information gathered from PtGA scores represents an opportunity to guide clinical decision making for routine treatment, which suggests that these scores may be valuable to collect as well.
Strengths and Limitations
The strengths of our analysis include the large population and the extended timeframe over which PGA scores were captured. The subset of patients completing the PtGA assessments was representative of the overall acne and psoriasis populations treated at our institution in terms of mean age and sex proportions.
Limitations of this analysis include a small sample of dual patient and clinician global assessment scores for which interobserver agreement was calculated. Additionally, there was a possibility of selection bias in psoriasis, given that 2 of the 5 participating PtGA clinicians maintain a clinical interest in treating patients with psoriasis with systemic therapy-requiring disease. As such, PGA and PtGA scores favored the severe end of the clinical spectrum. Similarly, our patient population was derived from a large academic institution, which may also represent a higher frequency of severe disease. The subset of PGA and PtGA responses was collected over a 6-month period, predominantly during winter; this may partially account for the higher frequency of severe psoriasis scores in this population, reflecting the disease's tendency to worsen in the winter. In addition, 1 clinician had a lower PGA-PtGA correlation than most, emphasizing the need to consistently train both clinicians and patients on appropriate scale completion. We recommend replicating this study in a private practice environment to ensure the persistence of PGA feasibility, correlation with the PtGA, and discriminatory capacity even with a lower disease severity.
In addition, though the acne PGA in our study correlated well with patient-reported severity, it may not yet be optimized to detect some important aspects of clinical improvement. For example, it does not distinguish between scarring vs nonscarring papules ( Table 1 ). The current FDA PGA scale that we used may benefit from future adaptation for the clinical setting, considering factors such as depth, scarring, and/or requirement of systemic therapy. We look forward to continued clinical PGA scale refinements.
Conclusions
As we advance quality-improvement initiatives in health care delivery, the PGA is a convenient system that represents a potentially valuable tool for establishing baseline acuity and for measuring and reporting patient outcomes over time in dermatology. Incorporating this measure into everyday practice is an achievable task, which can contribute important insight into patients' disease severity and response to treatment. We have subsequently incorporated this measurement into our electronic charge capture system, which requires entry of these data to complete the charge.
Although the use of the PGA system has been most validated for assessment of psoriasis and acne to date, its applicability may potentially expand across a variety of future conditions and clinical settings. If PGA scoring was implemented more broadly, data at the institutional level could prove valuable to quantitatively demonstrate the positive impact of physicians' treatment plans. Ultimately in dermatology, measures such as the PGA scoring system can facilitate improved outcomes, validate practice guidelines, and provide accountability and feedback to physicians, patients, and health care stakeholders.
